begun focusing on the stability and patterning of longterm treatment outcomes (e.g., Taylor et al., 1985) and on the relationship of various events to either longterm natural recovery (e.g., Tuchfeld, 1981) or lifetime drinking history (e.g., Stockwell et al., 1984) . Such research requires subjects to recall drinking and related events that occurred several years prior to the interview date, and the reliability of such reports was the topic of the present study.
The instrument used to assess drinking behavior in the present study was the Lifetime Drinking History (LDH) questionnaire (Skinner and Sheu, 1982) . The LDH requires that subjects recall their lifetime drinking in discrete phases (including the problem period) involving major changes in their average drinking pattern. Although the LDH has been shown to be reliable in assessing lifetime drinking history, it is unknown whether this instrument can reliably be used to recall only selected phases (e.g., problem period) of a person's drinking history.
For the past 2 decades, several life events questionnaires have been used in clinical research studies; yet, despite their popularity, few studies have examined their psychometric characteristics, and very little research has been conducted examining the reliability of life events questionnaires covering distant time periods (i.e., more than 3 years from the interview date). Moreover, the Monroe, 1982; Paykel, 1983 ) have used various techniques to reduce life events recall errors due to temporal misclassifications (e.g., using calendars and diaries; having subjects attend to holidays and personally significant dates and events in the target recall period), surprisingly little research has been undertaken to determine reasons for unreliable answers. One study (Schless and Mendels, 1978) that addressed this question found that the most frequent reasons for disagreement between subject and informant reports of life events (as evaluated by a second informant) were (1) forgetting, (2) not thinking of the event, (3) forgetting that the event occurred in the time period under study, or (4) thinking that the event was unimportant. In light of these findings, perhaps one way to reduce life events recall error is to understand why subjects give unreliable answers (e.g., if subjective judgments of the importance of events is a major source of error, then providing subjects with guidelines for making such judgments could reduce the occurrence of these inconsistencies). To this end, Neugebauer (1984) has suggested that "research on checklist reliability should not provide merely overall estimates of measurement error, but information on the specific sources of that error" (p. 105).
The present study had two objectives. First, to examine the test-retest reliability of alcohol abusers' selfreports of drinking behavior and life events for a 1-year interval that occurred several years prior to the interview date. Second, to examine subjects' reported reasons for why they gave inconsistent answers (i.e., unreliable) to life events questions.
Method

Subjects
Sixty-nine patients (62 males, 7 females), recruited from inpatient and outpatient units at the Addiction Research Foundation in Toronto, participated as subjects in the present study. When recruited, subjects were informed that they would be participating in a pilot study to determine what kinds of questionnaires should be used in a future research study and that they would be interviewed on two different occasions and paid $3 at the end of each interview ($6 total).
To be eligible for the study, subjects had to: (1) sign an informed consent; (2) report alcohol as their major substance of abuse; (3) be at least 26 years of age (so they would be recalling events for a period when they were of legal drinking age); and (4) have no detectable blood alcohol level (BAL) when interviewed as determined by a breath test.
The sociodemographic characteristics of the 69 subjects who completed both interviews were as follows: (1) mean (+ SD) 41.6 + 9.5 years of age; (2) 90ø7o men; (3) 94ø7o White; (4) 11.3 + 2.8 years of education; (5) 30ø7o married; (6) 71070 currently employed; and (7) 78ø7o blue-collar work as their usual occupation. General drinking pattern data for these subjects were: (1) drinking problem history 10.9 + 9.4 years; (2) public drunk arrests 6.0 + 36.1 (median = 0; range = 0-300); (3) drunk driving arrests 1.1+1.5; (4) alcohol-related hospitalizations 2.4+6.9; (5) 68O7o reported blackouts; (6) 20O7o reported delirium tremens; and (7) 29ø7o reported hallucinations. Nine additional subjects (all men) participated in the first session, but did not appear for their second interview.
Those subjects who completed both interviews (n = 69), as compared with those who completed only the first interview (n = 9), differed on only one of the above variables (hallucinations; p < .02; 67ø7o of noncompleters reported hallucinations).
Procedures
Subjects participated individually in two sessions scheduled to occur 2-3 weeks apart. The mean (+ SD) test-retest interval was 16.8 _+ 3.4 days (range = 13-29 days; median = 15 days). Subjects were interviewed by one of four interviewers, with different interviewers conducting the first and second interviews. The interviewer who conducted a subject's second interview was blind to the subject's first interview answers. Session 1. When potential subjects appeared for their first session, they read and signed an informed consent form and were then screened according to the eligibility criteria described earlier. After subjects answered a set of questions concerning their background and general drinking history, they were told that the period of time over which they were to recall their drinking behavior and life events was from January 1, 1976 through December 31, 1976. The year 1976 was arbitrarily chosen as the target year in order to reflect events occurring in the somewhat distant past. Prior to the first interview, subjects were not aware of the time period over which they would be asked to recall events.
Before completing the two questionnaires (LDH and RLCQ), subjects were told that, since they were being asked to recall events that had occurred 7« to 8 years earlier, two memory aids would be used to assist their recall. At the end of the first session, subjects were paid $3 and the second interview was scheduled. Although informed that the second interview would consist of information gathering similar to the first session, subjects were not told they would be asked to report the same information.
Session 2. Subjects were asked to sign a second informed consent form indicating that they would be asked to answer the same questions as in the first interview. The consent form included the statement: "Repeating questionnaires on the same person is a standard part of assessing their usefulness." All subjects who appeared for the second session completed that session. One subject was not breath tested at the second interview, but he resided in an inpatient unit that prohibited drinking, and he told the interviewer the next day that he had not consumed alcohol on the day of the interview.
The procedures were identical to those of the first session, with two exceptions: the background and screening questions were not readministered, and, for 35 of the 69 subjects, further information was systematically gathered for all life events that were answered differently in the second interview. This latter procedure was initiated after it was observed that some subjects during the second interview spontaneously explained to the interviewers that they had reported a particular life event in only one of the interviews because they had, for example, made a mistake in dating the event. Since it is important to distinguish answers that are unreliable because of dating errors (i.e., the event occurred but was simply misplaced in time) from those that are unreliable because of forgetting, reasons for inconsistent answers were probed for the final 35 subjects. For these subjects, at the end of their second session, the interviewer opened a sealed envelope containing the subject's first interview answers and tabulated any inconsistent responses in the two interviews. Subjects were then asked to comment on each inconsistency, and, if possible, to provide a reason for it. The interviewer recorded the subjects' comments. The subjects were paid $3 and asked not to discuss the nature of the study with other potential subjects until the study had been completed.
•s•umen• Lifetime Drinking History. The LDH was administered to subjects as a structured interview (Skinner and Sheu, 1982) . Although the target recall period covered only one year, data were obtained in the same way as if lifetime drinking history information were being sought. For each major phase of drinking in 1976, quantity (drinks/day) and frequency (days/month) data were obtained for the subject's average and maximum pattern. Although the original LDH did not collect frequency data for a subject's maximum pattern, the author of the scale, Dr. Skinner, suggested that we evaluate this variable. Subjects were asked to report their alcohol consumption using a standard drink formula (1 standard drink = 12 oz of 5ø70 beer, 1 « oz of 80ø70 distilled spirits, 5 oz of 12ø70 wine, or 3 oz of 20ø7o wine; all contain approximately 13.6 g of absolute alcohol). Reports of morning drinking during each phase were also obtained.
Recent Life Changes Questionnaire. The full RLCQ consists of 76 items requiring "yes" or "no" answers. Some of the life events, however, have multiple parts (e.g., death of a: (a) child, (b) brother or sister, (c) parent, (d) other close family member); when each multiple-part item is collapsed into a single item (e.g., death of a close relative), a 55-item RLCQ (collapsed scale) is obtained. Also, for each life event checked "yes," subjects were asked to evaluate whether the event was a result of their drinking (yes, no) and what impact the event had on their life (positive, negative, no impact). Subjects were allowed to use two impact codes if they felt that was the correct answer (e.g., both a positive and negative impact on their life). Initially, it was planned to have subjects self-administer the RLCQ, but some subjects had difficulty completing or understanding the checklist, forgot their glasses, or asked the interviewer to help them complete the form. Thus, for 27 of the subjects, the RLCQ was administered by the interviewer. There is no evidence of any difference in reliability between these two methods of administration (Zimmerman, 1983).
Results
RLCQ reliability
Pearson correlation coefficients for test-retest reliability are shown in Table 1 for the full scale RLCQ score, for the collapsed scale RLCQ score (any response of "yes" to a multiple-part event resulted in the event being scored as having occurred) and for the six subscale scores making up the full and collapsed scales. Before computing the correlations, square root transformations were performed to reduce skewness in the original data (Cohen and Cohen, 1975) . The reliability estimates for both the full and collapsed scale RLCQ scores were .85 and .84, respectively, with subscale reliabilities somewhat lower (ranging from .60 to .76). Some of the subscales would be expected to have lower reliability coefficients than others since reliability is affected by scale length. Therefore, to increase the comparability among subscales, subscale scores were adjusted by the Spearman-Brown formula (Cronbach, 1970) to reflect a scale length of 18 items (i.e., the greatest number of items in any one subscale). The adjusted reliability estimates for the subscales also appear in Table 1 Reliability adjusted for a scale length of 18 items by Spearman-Brown formula.
For items answered "yes" in both interviews.
Collapsed RLCQ scale scores are in parentheses.
between the two interviews. primarily reflected item agreement between interviews rather than simply systematic ordinal relationships. The mean (ñSD) numbers of life events reported by subjects in the first interview were 9.5 ñ 6.5 (range: 0-27) for the full and 8.9 ñ 6.3 (range: 0-28) for the collapsed scales. This compares favorably with the rate of reported events (mean = 9.7) found in another study that used a similar population and a similar checklist (Skinner and Lei, 1980) . Table 1 also presents the percentage of concordant answers (agreement) for the two impact codes for items answered "yes" in both interviews. If a subject gave two impact code answers to an item (e.g., both positive and negative life impact), he or she had to have done that in both interviews for the answer to be scored as concordant. The overall percentage of concordant answers was somewhat higher for drinking impact codes (82.8%) than for general life impact codes (71.7%). The subscale concordance rates for the two impact codes similarly were higher for the drinking impact evaluations than for the general life impact evaluations. These findings suggest that although subjects may report the occurrence of life events fairly reliably and consistently, their subjective evaluations of the impact of the events are reported less consistently, especially for general life impact evaluations.
Sources of life event unreliability
Two trained raters independently coded subjects' reasons for inconsistent answers on the full scale RLCQ into five categories that had been defined by two of the authors after they had examined the subjects' original answers: (1) dating the event incorrectly; (2) forgetting or not recalling the event; (3) don't know (only response given); (4) misunderstood the question, mistakenly categorized an event, or re-evaluated an event's importance; and (5) other--misread question, not sure if event occurred, error, thought the same answer was given twice, reported the event but as part of another event (this latter example usually occurred for multiple part questions).
A Kappa coefficient was computed to measure interrater reliability between raters' categorizations of subjects' reasons for giving inconsistent (unreliable) answers in the first and second interviews (Cohen, 1960) . The Kappa coefficient measures the extent of interrater agreement beyond that which would be expected by chance, and ranges from 1.0 (perfect agreement) to 0 (no agreement). With •t --.896 ñ .024 (p < .001), it is estimated that the chances are 99% that the population value of •t falls between .83 and .
96.
When raters' codings were in agreement (92% of all reasons for inconsistent answers; 199 of 216), over half (54.3%) of those cases involved instances where subjects stated that on one occasion they had either dated the event incorrectly, misunderstood the question, mistakenly categorized their answer or re-evaluated the importance of the event (some RLCQ items required subjects to decide whether an event involved a "major" change). One quarter (25.1%) of the reasons for inconsistent answers involved subjects indicating that (Cohen and Cohen, 1975) . The reliability coefficient for total days that any drinking occurred was .81. For purposes of analysis, drinking days were categorized as days abstinent, days 1-4 standard drinks (< 54 g absolute alcohol), days greater than 4 standard drinks, days 1-6 standard drinks (< 82 g absolute alcohol), and days more than 6 standard drinks were consumed. Two categories of limited drinking (i.e., 1-4 and 1-6 standard drinks) were included to evaluate how the reliability coefficients would differ as a function of how limited drinking was defined. As shown in Table 2 , subjects appeared able to categorize their drinking more reliably when the categories were more broadly defined, as evidenced by the higher reliability coefficient for the category of days when 1-6 standard drinks were consumed (r--.73) compared with days when 1-4 were consumed (r = .53). Drinking behavior data for a subject's maximum consumption pattern were also examined for reliability (see Table 2 ). Because the LDH was used differently in this study than in the original evaluation of the LDH (Skinner and Sheu, 1982), it was not possible to compare most findings between studies. However, the reliability coefficient for a key variable in this study, average drinks per drinking day (quantity-frequency), was almost identical to that obtained by Skinner and Sheu, r = .67 and r = .68, respectively. Further, the other reliability coefficients in this study were either slightly higher or in the same range as those for the LDH variables examined by Skinner and Sheu.
Diagnostic utility of the two interviews
While the statistical analyses in the present study suggest that long-term retrospective reports of drinking behavior are generally reliable, an important question relating to the use of these data is whether one would form the same clinical impression regarding the seriousness of a subject's reported drinking problem from examining both sets of data. In order to increase the utility of clinical test data, researchers have started examining the predictive power of their test data. The following definitions are based on the assumption that the data from the first interview reflect the true state of affairs: (1) positive predictive power: the occurrence of a positive diagnosis at the first interview followed by the same diagnosis at the second interview (ratio of true-positives to all positives in the second interview), and (2) negative predictive power: the occurrence of a negative diagnosis (i.e., no alcohol problem) at the first interview followed by the same diagnosis at the second interview (ratio of true-negatives to all negatives in the second interview). For this study, as shown in Table 3 •/ 1st interview and 2nd interview negative diagnosis/2nd interview all negative diagnoses.
interviews. The diagnostic power of the two interviews to classify subjects consistently as either having or not having an alcohol problem in both interviews was found to be high (_> 81%) for all three definitions. In research with alcohol abusers it is more important to maximize the true positive results (i.e., correctly classify alcohol problems) as opposed to misclassifying those without alcohol problems. The positive predictive power of the interview data for the three alcohol problem definitions ranged from 72% to 91%.
Discussion
Using two assessment instruments, this study found that alcohol abusers' reports about drinking and life events that occurred in the distant past are generally reliable. This finding is important because several recent research studies in the alcohol field have required the recall of behaviors and events that occurred many years prior to the interview (e.g., long-term outcome evaluations, problem drinking history development and patterning, and evaluations of the natural course of alcohol problems).
With respect to drinking, this study found that the LDH questionnaire can reliably be used to gather subjects' recollections of their drinking during selected distant time periods in their drinking career. The drinking variables examined can be assessed with at least moderately high reliability, a conclusion similar to that reported by Skinner and Sheu (1982) when they had subjects use the LDH to summarize their entire drinking career. As indicated by the correlational analyses, subjects' reports of their drinking were not perfectly concordant between interviews. However, despite any differences that existed between the two interview data sets, the overall diagnostic accuracy and positive predictive power of the two interviews were very high. In summary, based on the reliability analyses and the predictive and diagnostic power of the two interviews, the overall findings indicate that alcohol abusers' retrospective reports of their drinking behavior that occurred many years prior to the interview are generally reliable.
For alcohol abusers' reports of distant life events, the results of this study indicate that both the full and collapsed RLCQ scales, as well as their six subscales, had high test-retest reliability. Also, individual event concordance rates for the full and collapsed scales and six subscales were quite high. Comparisons of these latter figures with those from other studies is not possible since concordance rates for life events have seldom been reported in the literature. Although it was found that there was little difference between the reliability for the full and collapsed scale RLCQ scores, the full (76-item) RLCQ scale is recommended because it provides more information.
The test-retest concordance estimates for the two life events impact evaluations were somewhat lower than for the simple reporting of whether events occurred, but were still quite high, with drinking impact evaluations (82.8%) being slightly more reliable than life impact evaluations (71.7%). It is not possible to evaluate how these figures relate to the existing literature, since to our knowledge the concordance rates of life events impact codes have not been previously examined.
One unique aspect of this study involved questioning one-half of the subjects after their second interview about possible reasons for their inconsistent answers. Based on raters' evaluations of subjects' answers, it appears that more than one-half of the reasons for inconsistent answers could be classified into two of five categories: temporal misplacement and event misinterpretation or re-evaluation. Although one of the most commonly assumed sources of error in life events scale responses is forgetting (Funch and Marshall, 1984) , subjects in the present study stated that Funch and Marshall, 1984) . Thus, in the present study, the recall of events far removed in time might have acted as a filter to reduce recall of less salient events. Second, while it has been suggested that one source of error in life events recall involves overreporting or magnifying events to explain the onset of an illness (Rabin and Struening, 1976; Zimmerman, 1983), this type of error did not exist in the present study since the recall time frame was arbitrary and not related to significant events (e.g., illness onset). Third, the use of two memory aids (i.e., magazine covers and a personal recall calendar) may have helped subjects to recall reliably and to chronologize life events and reports of their past drinking behavior correctly. Similar aids have been used to help subjects recall recent drinking behavior (e.g., Sobell et al., 1979) .
It should be noted that a Finnish study (Simpura and Poikolainen, 1983) has found poor reliability for recall of drinking using an 18-year test-retest interval. However, several major differences between that study and the present study make comparisons impossible. The Finnish study (1) did not use alcohol abusers as subjects, (2) used subjects from a different country than that used for the present study, (3) did not use memory aids to assist recall, and (4) used different data collection instruments between the two test-retest intervals (i.e., Time 1: intense and multiple data collection; Time 2: an aggregate one-time estimation formula).
In conclusion, the work described here complements existing reliability studies examining alcohol abusers' reports of recent drinking and related events. Although there is no reason to suspect that the present results are invalid, an evaluation of their validity would require comparison with an external criterion. While collateral confirmation is one possible criterion, because of the distant recall period and the social instability of many alcoholics, collateral informants may not be available or know about an alcohol abuser's distant past. Also, while some life events (e.g., marriage, accidents) can be confirmed by official records, many life events, and certainly drinking behavior, cannot be so verified. Thus, when assessing alcohol abusers' reports of temporally removed behaviors and events, it is recommended that a convergent validity criterion be used to increase confidence in the data collected. A similar recommendation has been made when assessing the validity of reports of recent drinking behavior and events (Sobell and Sobell, 1986; Sobell et al., 1980) . A convergent validity approach postulates that one can have confidence in the validity of data to the extent that those data are corroborated by a variety of alternative data sources. Finally since memory aids have not typically been employed in studies assessing life events or lifetime drinking, the present results may not generalize to studies not using such aids.
